According to the Resource Based View of the firm, strategic assets contribute to a firm's competitive advantage. Strategic assets are characterized as Valuable, Rare, Inimitable, and they involve Organizational Support. These four characteristics have been theorized to result in competitive parity, temporary competitive advantage, or a sustainable competitive advantage for a company. This paper examines the relationships between key project management assets and these project management process characteristics using data from a survey of North American Project Management Institute Ò members. Findings from an analysis of the data suggest that intangible project management assets are a source of temporary competitive advantage while tangible project management assets are not. These findings highlight the importance of identifying and managing intangible project management assets for practitioners and scholars of project management.
Introduction
Project management, including the tools, techniques, and knowledge-based practices applied to manage the creation of products and services, is becoming an increasingly accepted and applied discipline across industry sectors. This paper is motivated by the belief that practitioners and scholars of project management can benefit from understanding how project management can be leveraged as a source of competitive advantage for a company. To this end, the paper presents an analysis of the relationship between key project management assets and the project management capability of the firm drawing on the Resource Based View of the firm from the field of strategic management and using data gathered from an online survey of a random sample of North American Project Management Institute Ò members. In the Resource Based View of the firm, a company has a bundle of assets (resources) such as human resources (individual skills and knowledge), financial resources (money), physical resources (equipment), social resources (network of contacts), and organizational resources (structure, processes, and relationships) [1] . Assets can be tangible (concrete and physical) or intangible (tacit, unspoken but understood; e.g., knowledge-based assets) [2] . Only a subset of a company's assets, classified as strategic assets, is a source of its competitive advantage [3] . These strategic assets that contribute to competitive advantage involve explicit and tacit knowledge [4] [5] [6] [7] that is embedded in a company's unique internal skills, knowledge, resources, and ways of working [8, 9] .
The VRIO framework of competitive advantage has emerged from this perspective as a useful way of characterizing strategic assets [10, 11] . In this framework, strategic assets are those assets which are Valuable (economically important, that is, they make money for the company), Rare (unique, meaning that few companies have these resources), Inimitable (hard to copy, meaning that it can be costly to duplicate them and difficult to figure out what other companies are doing to have such strategic assets), and they have Organizational Support (strong management support and processes and systems to support the assets).
This paper reports on findings from a study that was designed to examine project management using the Resource Based View of the firm and the VRIO framework. It addresses the following question: How are tangible and intangible project management assets related to the project management capability of the firm? Tangible and intangible project management assets are the independent variables and project management capability is the dependent variable in this paper. Drawing on the VRIO framework, process capability is defined in this study as the achievement of the characteristics valuable, rare, inimitable, and having organizational support in the project management process (VRIO characteristics).
The sections of the paper that follow provide an overview of the literature, a theoretical model and associated hypotheses linking project management assets to the achievement of VRIO characteristics of the project management process, the data collection and analysis methodology, a discussion of the results, conclusions, and the implications of the findings for practice and future research.
Literature review
The Resource Based View of the firm is emerging as a dominant approach in the strategy literature. The Resource Based View of the firm and the VRIO framework that is based on it have been used in a number of empirical studies [12] [13] [14] [15] [16] . In 2005, the Academy of Management indicated that over 200 academic papers were published using the Resource Based View. Project management is a new field that is a long way from developing its own theory, so it draws from the field of management [17, 18] . The project management literature review revealed few empirical studies on project management as a strategic asset [19] , and there are few empirical studies on knowledge management in the project management context [20] . This work to explore the sources of competitive advantage that can be leveraged from project management is situated within the VRIO framework.
In the VRIO framework, competitive advantage is conceptualized to have several levels [11, 10] . A company achieves competitive parity when it has resources that are valuable. Competitive parity means that a company is making normal profits, as are its competitors. A company achieves a temporary competitive advantage when it has resources that are both Valuable and Rare. The competition can, however, eventually acquire these rare resources. A company achieves a sustained competitive advantage when it has resources that are Valuable, Rare, and Inimitable. A sustained competitive advantage means that the company is making above normal profits through resources that the competition cannot copy or understand. In the VRIO model, as a company moves from competitive parity, to a temporary competitive advantage, to a sustained competitive advantage, there is increasing evidence of Organizational Support in relation to these resources. A company is at a competitive disadvantage when it does not have resources that are Valuable, Rare, Inimitable, or involve any Organizational Support.
Project management involves practices applied on a project to deliver a result, product, or service [21] based on tangible and intangible assets [19, 20] . Tangible assets are concrete and based on codified or explicit knowledge, whereas intangible ones are based on tacit knowledge. Codified and tacit knowledge have also been labelled as ''know-what'' and ''know-how'' [7] in the knowledge management literature. Most of the project management literature has focused on the tangible assets and codified knowledge as shared through project management offices, methodologies, and tools and techniques [22, 23] . An examination of these tangible assets indicates that while valuable, they are not rare or inimitable and therefore do not meet the VRIO criteria for sources of competitive advantage [24] :
An investment in project management methodologies helps companies achieve some degree of project success. Methodologies provide guidelines and checklists to ensure that practices are being followed properly and that the right outcomes are being attained. Although valuable, such methodologies are readily available and imitable. Investments in physical, technological, and financial project management assets are also valuable. Throughout a project, technology (including hardware and software) is often used as part of the project infrastructure to help improve information and knowledge flow and to assist with the decision-making process (e.g., project management information systems, knowledge management systems, and executive decision tools). The array of physical tools and techniques are readily available and not rare or unique. A number of project management associations develop bodies of knowledge to guide practitioners [21] . These project management bodies of knowledge are valuable and provide explicit standards on practice in the knowl-edge areas of time, cost, scope, quality, human resources, risk, communications, procurement, and integration [25] . The bodies of knowledge are not rare. Increasingly, companies are establishing project management offices to coordinate the use of tools, techniques, and technology to support projects, to ensure consistency of use, and to provide training and guidance, particularly on troubled projects [26] [27] [28] . Project management offices may provide the project management methodology to be used, specify project templates, conduct project audits, and even serve as reporting centres. Project management offices reflect a coordinated and structured way of implementing tangible project management assets. The tools, techniques, and practices that project management offices use can be readily purchased and are easily transferred between companies, particularly as people move from one organization to another. Project management offices are valuable, but their practices are far from rare, as numerous methodologies, templates, and guidelines can be downloaded from Internet sites. The emphasis on codified and tangible assets in project management is made clear by the focus on project management maturity models in the literature [29] [30] [31] [32] . These models consist of progressive stages of increasingly defined and repeatable, codified processes and practices.
Evidence that maturity models improve a company's return on investment is weak and the models do not address intangible assets [33] .
In order to explicitly leverage project management as a strategic asset, the literature review indicates that there is a need for improved understanding of the factors that constitute the tangible and intangible assets of project management and the relationship between these assets and competitive advantage. It appears that companies need to identify and cultivate their intangible project management assets to make this capability rare and inimitable and therefore a source of competitive advantage. The remainder of the paper reports on research that was motivated by this need. The paper makes a contribution to the growing body of empirical works on strategic assets and project management. The inputs of interest are the tangible and intangible project management assets. Not all assets will be a capability that results in a competitive advantage. The outcome of interest is the degree of competitive advantage obtained from the project management process (competitive parity, temporary competitive advantage, or a sustained competitive advantage). The achievement of VRIO characteristics (project management capability) are intermediate outcomes through which project management assets determine the degree of competitive advantage obtained from the project management process.
Theoretical model
The arrows in the model between the inputs and intermediate outcomes and the intermediate outcomes and outcome present the hypotheses from the literature. Tangible project management assets are expected to affect the extent to which the project management process is Valuable and has Organizational Support. Such assets are not rare and are imitable. Intangible assets are expected to affect the extent to which the project management process is Valuable, Rare, Inimitable, and has Organizational Support. These relationships between tangible and intangible assets and the intermediate outcomes (the VRIO characteristics) have not been addressed in the context of project management in the literature. We provide these as hypotheses of central interest to this study below. Later in the results section, we elaborate on these hypotheses using specific factors extracted from our data on project management processes which define the independent variables (tangible and intangible assets).
Hypothesis 1: Tangible project management assets will result in the project management process being Valuable (V). Hypothesis 2: Tangible project management assets will result in the project management process having Organizational Support (O). Hypothesis 3: Intangible project management assets will result in the project management process being Valuable (V). Hypothesis 4: Intangible project management assets will result in the project management process having Organizational Support (O). Hypothesis 5: Intangible project management assets will result in the project management process being Rare (R). Hypothesis 6: Intangible project management assets will result in the project management process being Inimitable (I).
Data collection and analysis methodology
Data were collected on the variables of interest, tangible and intangible project management assets and associated VRIO characteristics of the project management process using a structured survey instrument. The survey design closely followed the format recommended by experts in the field [34] [35] [36] . Questions were developed for each variable using multiple-item (3-14, average = 8 items per variable). We based the questions on the findings from an earlier extensive qualitative study of four international companies to assess project management practices [24] . The measures were based on the literature and refined with a pilot study. Likert-scales, appropriate for perception-oriented questions were used in this study and were based on a seven-point scale with the end points being Strongly Agree and Strongly Disagree. Retrospective bias was avoided by framing questions in the context of the past year. While data was reported by individual participants, the unit of analysis was an organization's project management process.
The survey was pre-tested online to ensure that all the main topics were covered in the survey. The survey was then conducted using the Internet, targeting a representative, random sample of North American Project Management Institute Ò members. The response rate was 10.1%, 202 participants out of 2000 targeted individuals. This sample size is considered ''fair'' for an exploratory factor analysis because the ratio of sample size (202) to the number of variables (80) was less than 5:1 [37] . Data was coded using a data dictionary and items were reverse-coded as appropriate. Means at the subscale level were used in place of missing data. We analyzed non-response bias by conduct- About 60% of the participants were from the United States and the rest from Canada. The male-to-female participant ratio was nearly 2:1. Two-thirds of the participants were between 30 and 49 years of age. Nearly three-quarters of the participants had their PMP Ò designation. Participants were well-educated, with over 90% at the undergraduate or higher level. Most participants were in middle management positions or technical roles. About one-third of the participants had 6-9 years of experience, and about another third had 10-19 years of experience. About two-thirds of the participants had been with their current company for less than 9 years. 61% of the participants were in the top four industries: information industry (23.0%); scientific and technical services industry (16.4%); finance and insurance industry (12.0%); manufacturing industry (9.8%).
Exploratory factor analysis [38] using SPSS Ò v. 13.0 was used to extract factors for the independent variables (tangible and intangible project management assets iden-tified and defined as project management factors) and for the dependent variables (achievement of VRIO characteristics defined as VRIO factors). These are latent constructs which cannot be measured directly [39] . We analyzed the data using both the orthogonal rotation (varimax) and non-orthogonal rotation (oblimin) on the independent variables and dependent variables. The varimax rotation technique gave us a more interpretable solution. We therefore proceeded using varimax rotation and 0.40 as a cut-off to identify items with high loadings for inclusion with each factor. Eigenvalues greater than one were used to extract reliable factors. Cronbach's alpha measures how well a set of items measures a single unidimensional latent construct. A reliability coefficient of 0.70 or higher is acceptable in the social sciences [40] . We used this test to assess the internal consistency of the items within each construct. In addition we looked for factors consisting of three or more items. Our starting model had eight factors for the independent variables and five factors for the dependent variable. We extracted six factors for the independent variables and three factors for the dependent variable based on the requirement of three or more items. The results are summarized in the section that follows.
Structural equation modelling was performed using LIS-REL Ò v. 8.54 to assess the multivariate relationship between the project management factors and the VRIO factors identified through the exploratory factor analysis. The sample size of 202 was adequate for a small-to-medium sized model [37] .
A copy of the complete survey instrument is available upon request.
Discussion of results
This section discusses the factor analysis results, the correlations between the emergent factors, and the structural equation model linking these factors.
Factor analysis results
Four project management factors were identified for the independent variables, three representing tangible assets and one representing intangible assets. Labels used below for these four factors reflect the items in each factor. These four factors explained 52% of the total variance of the original variables. These four factors are listed below. The emergence of the second independent factor (Sharing Know-How) is a significant finding of this research, highlighting the importance of tacit knowledge in a discipline where there is a focus on tangible factors and a prevalence of codified project management practices.
Two additional factors were extracted as independent variables. These two factors represent undervalued sharing of know-how and knowledge and correspond to the lack of practices, incentives, and support for sharing know-how and knowledge. While these two factors explained an additional 7.3% and 5.1% of the variance respectively, they had a lower number of items and Cronbach's Alpha compared to the four asset factors. We, therefore, did not include these two factors in our examination of the relationship between project management assets and project management process capabilities.
Three factors were identified that comprised the dependent variable (achievement of the VRIO characteristics in the project management process). These were Valuable, Rare, and Organizational Support. A fourth expected characteristic from the VRIO framework, Inimitable, did not emerge as a factor because it consisted of only two items and the Cronbach's Alpha was low. The item that describes project management as difficult to copy was, however, found included in the Rare factor, leading to the tentative conclusion that there is an overlap between these two, Rare and Inimitable characteristics of project management assets [41] . The remaining three factors explained 55% of the total variance of the original variables. These three factors are listed below.
1. The Valuable factor involved survey items on project management providing economic value (e.g., improving business performance, increasing profitability, and responding to environmental threats and opportunities) (9 items; Cronbach's Alpha of 0.929; explains 25.1% of variance).
The
Organizational support factor involved survey questions on management support, adequate resources for the discipline, and project management being an organization-wide undertaking (10 items; Cronbach's Alpha of 0.841; explains 21.3% of variance). 3. The Rare factor involved survey items that showed project management to be unique, controlled by a few firms, and difficult to copy (3 items; Cronbach's Alpha of 0.690; explains 8.7% of variance).
The rotated component matrices from the factor analysis are available in a prior publication [42] .
Correlations between emergent factors
The correlation coefficients between the seven factors that emerged from the factor analysis are shown in Table 1 .
Correlations between 0 and 0.20 show weak to negligible relationships; correlations between 0.20 and 0.40 show weak to low relationships; correlations between 0.40 and 0.70 reflect moderate relationships; correlations between 0.70 and 0.90 show strong and high relationships; and correlations between 0.90 and 1.0 reflect very strong and very high relationships [43] .
All fours project management asset factors correlate positively and significantly with all three VRIO factors. These findings are in line with the theoretical expectations of the VRIO framework. The high correlations observed among the asset variables would point to the need for extensions of the VRIO framework that explore the moderating influence of one or more asset factors on the relationship between the other asset factors and the outcomes. This is beyond the scope of the current paper.
Structural equation model
In the theoretical model presented in Fig. 1 , the six hypotheses stated define the relationship between tangible and intangible assets and the four VRIO characteristics. These six hypotheses are further elaborated in the emergent structural model in Fig. 2 when linking the four project management asset factors (Project Management Maturity, Training and Development, Sharing Know-What, and Sharing Know-How) and three VRIO factors (Valuable, Organizational Support, and Rare).
The project management factors that represent tangible project management assets are shown in solid grey ovals and the one that represents intangible project management assets is shown in a dotted grey oval. The VRIO factors are represented using solid white ovals. The solid arrows show hypothesized and empirically supported relationships (jt-statisticj > 2) and the dashed arrows show hypothesized but not empirically supported relationships. The absence of a line between variables implies a lack of a hypothesized effect. Path coefficients and t-values are provided for each significantly path in Fig. 2 . Five of the nine paths corresponding to the hypotheses H1a, H2a, H2c, H3, and H5 were empirically supported in our study:
H1a: Project Management Maturity significantly predicts the project management process being Valuable (supported). H1b: Training and Development significantly predicts the project management process being Valuable (not supported). H1c: Sharing Know-What significantly predicts the project management process being Valuable (not supported). H2a: Project Management Maturity significantly predicts the project management process having Organizational Support (supported). H2b: Training and Development significantly predicts the project management process having Organizational Support (not supported). H2c: Sharing Know-What significantly predicts the project management process having Organizational Support (supported). H3: Sharing Know-How significantly predicts the project management process being Valuable (supported). H4: Sharing Know-How significantly predicts the project management process having Organizational Support (not supported). H5: Sharing Know-How significantly predicts the project management process being Rare (supported).
Three practical measures of fit were used to evaluate the adequacy of the model: the goodness-of-fit index (GFI values greater than 0.90), the adjusted goodness-of-fit index (AGFI values greater than 0.80), and the root mean squared of residuals (RMSR values less than 0.10). A resulting GFI of 0.969, AGFI of 0.858, and RMSR of 0.032, indicate that the model provides an adequate fit for the data.
Project Management Maturity significantly predicts the project management process being Valuable as expected, but contrary to expectations, Training and Development and Sharing Know-What did not. In project management maturity models, training and development and sharing of explicit knowledge are assets that contribute to process maturity, however, as stand-alone assets they may not contribute to the process being valuable. The relationship among asset factors is worth exploring in more detail through further study. We find that Project Management Maturity and Sharing Know-What result in Organizational Support, but Training and Development does not. It is possible that budgetary constraints and no immediately visible returns may result in a lack of management support for training and development processes [44] . Again, these findings point to a need to examine the relationship among asset factors.
Sharing Know-How significantly predicts the project management process being Valuable and Rare in keeping with the literature and our conceptual framework, but it did not predict the project management process having Organizational Support. Sharing Know-How predicting the project management process being Rare is an important finding because it supports the hypothesis that intangible assets predict the VRIO characteristic of Rare, which is essential for competitive advantage.
It is of interest that Sharing Know-What significantly predicted the project management process as having Organizational Support, but Sharing Know-How did not. While theory recognizes the importance of intangible assets, it appears from our empirical study that sharing of tacit knowledge is not recognized or is undervalued in current project management practices.
There were no relationships theorized between tangible project management assets (Project Management Maturity, Training and Development, and Sharing Know-What) to the project management process being Rare in keeping with the VRIO literature and our conceptual framework in Fig. 1 . We did, however, test a structural model with these links included and verified that these paths were not empirically supported. We also compared the goodness of fit measures for the model with the additional paths between tangible asset factors and rare with our theorized model in Fig. 2 .
The comparison between the goodness of fit indices is provided in Table 2 .
Conclusions and implications for practice
This study was an exploratory examination of project management assets as a source of competitive advantage using the VRIO framework from the Research Based View of the firm and data from an online survey with North American Project Management Institute Ò members. This research is an important step towards an improved understanding of the elements of tangible and intangible project management assets. In addition, this research is a necessary step towards further analysis of the relationship between these assets and the project management capability of the firm, and a better understanding of project management as a source of competitive advantage.
The VRIO framework suggests that while an investment in tangible assets is important for achieving competitive parity, these assets are not a source of temporary or sustained competitive advantage. While the VRIO framework has been extensively tested empirically, we believe a major contribution is testing it in the project management context. Empirical support of the VRIO framework in the project management context through this research is an important contribution. In addition, this research contributes by underscoring the importance of intangible project management assets in a discipline which has largely been focused on tangible assets. The key finding of this empirical work is that Sharing Know-How, an intangible project management asset factor, significantly predicts the project management process being Rare.
This paper highlights the importance of identifying and managing intangible project management assets for project management practitioners and executives. It is recommended that companies constantly assess their investment in both the tangible and intangible assets that constitute a project management process in order to determine which intangible project management assets should be developed internally to achieve the characteristic of rarity and inimitability.
Limitations and directions for future research
Since this was an exploratory study, it has led to the identification of several new directions for research. Even though we were able to identify project management factors and VRIO factors and find a significant difference in the contribution of tangible and intangible assets to achieving VRIO characteristics, there is scope to elaborate on the simple VRIO model and to improve the research instrument based on the findings of this study.
The high correlations observed among the asset variables point to the need for extensions of the VRIO framework that explore the mediating influence of one or more asset factors on the relationship between the other asset factors and the outcomes. This exploration is in progress.
The study was also limited by the questionnaire items resulting in an inability to distinguish between the constructs of Rare and Inimitable. We are in the process of addressing this through a redesign of the instrument. There is a need to reconcile the relationships between factors that encompass processes and systems versus factors related to values through more careful definition of survey items.
While the sample size was fair and allowed the researchers to conduct a path model, the limited scale of the study calls for replication and elaboration of findings through a large-scale empirical study.
Potential areas of further study that emerged include an examination of values from an organizational culture and project climate perspective and the concepts of bridging and bonding social capital [45] as sources of intangible assets.
This paper contributes to and bridges two fields, the growing body of research that draws on the Resource Based View of the firm and research on the project management process as a source of competitive advantage. We believe that this convergence is crucial to the future development of the project management discipline and warrants research targeted to both advances in theory and improvements to practice.
